The Lifshitz theory applied here using Equation S1 and S2 includes a first few important terms for the calculation of nonretarderd Hamaker constants. Theoretically, Equations (S2) and (S3) are calculated in entire frequency range, i.e. 0 <  <  . But, experimental data for iron and water are only available in specific range, which is even narrower for water [3] [4] [5] [6] . We used recently measured values of dielectric permittivity of water by Hayashi et. al. 4 There are two reasons for this choice. First, it covers a wider range i.e. 1-100 eV as compared to previously reported data for water by Hale et. al. 3 i.e. 0.006 -6 eV, which were used for size dependent Hamaker constant calculations in previous reports. 1,2,7 Second, the measured data for optical constant and subsequently dielectric permittivity values in 1 -7.2 eV range differ significantly in these two literatures. 3,4 A significant discrepancy in measured values of optical constants in high wavelength region for water is widely reported due to limited accuracy in experimental setup. 3, 8, 9 Due to these reasons, we opted for more reliable reported values 4 of dielectric permittivity in wider frequency range for water in calculations. Thus, lower and upper bounds for the integrals were set as 1 and 100 eV, respectively.
The size induced effect on 
Using above calculated values for iron and data for water from literature 4 , the values were incorporated in Equations (S1) and (S2) for variable size of iron nanoparticles. The calculated values for Hamaker constants are shown in Figure S1 . The values can be well represented by a third order exponential decay which was further used in xDLVO calculations. Figure S1 . Size-dependent Hamaker constant for iron-water-iron system. Blue symbol and red line represents calculated points and exponential fit, respectively. Blue line represents Hamaker constant value for bulk iron.
